Surveys have shown that 20-50 % of hospital admissions suffer from nutritional depletion and that there is failure to recognize its existence and significance. More emphasis must be placed in clinical medicine on identifying subjects who are at high risk of developing disease-related malnutrition. There is a need to screen patients on admission to hospital to identify those at risk of nutrition-related complications. More formal determination of nutritional status should be carried out to define the nutritional status of the patient and to monitor changes in nutritional status during nutritional support. The most frequently used tests of nutritional status include dietary, anthropometric, biochemical and functional indices of nutritional status. It is important, and indeed is the skill of the nutritional care team (particularly the dietitian) to be able to evaluate these measurements, as many of them are affected by non-nutritional factors. There is no consensus on the best method for the accurate assessment of nutritional status. Practical difficulties arise with individual measurements and in their interpretation in the acute setting. The aim of the present paper is to identify the most relevant variables to measure in clinical medicine, and to discuss the limitations of their use in the acute setting.
Nutritional status assessment: Anthropometry : Body composition assessment: Biochemical markers
Surveys have shown that 20-50 % of hospital admissions suffer from nutritional depletion (Bistrian ef al. 1976; Hill et al. 1977; McWhirter & Pennington, 1994) , and that there is failure to recognize the existence of the problem because clinical staff are not trained to look for the signs (McWhirter & Pennington, 1994; Lennard-Jones et al. 1995) . Attempts have been made to correlate nutritional status with clinical outcome and complication rates. One of the first clinicians (Studley, 1936) to demonstrate the relationship between preoperative weight loss and post-surgical outcome found that patients with >20 % weight loss had a significantly higher post-operative mortality. It has been demonstrated in a literature review that, although there are many concurrent factors affecting clinical outcome and nutritional status, nutritional depletion increases the risk of related complications and death (Dempsey et al. 1988) . Macronutrient deficiency is evident and micronutrient deficiency less common. More emphasis must be placed in clinical medicine on identifying subjects who are at high risk of developing disease-related malnutrition. It has been recommended that all patients admitted to hospital are assessed for nutritional risk using one of the many protocols in existence (Sizer, 1996) . The use of a formal nutritional screening tool for every admission is probably inappropriate and ineffective, but it may be more realistic to screen for nutritional risk based on further recommendations (Lennard-Jones et al. 1995) . More formal clinical nutritional assessment may then be carried out by a dietitian or similarly-trained personnel. The objectives of such an assessment are: (a) to accurately define the nutritional status of the patient, (b) to define clinically relevant malnutrition, (c) to monitor changes in nutritional status during nutritional support (Bozzetti, 1987) . Clinicallyrelevant malnutrition has been defined as: 'the state of altered nutritional status that is associated with an increased risk of adverse clinical events such as complications or death' (Dempsey & Mullen, 1987) . Ideally, nutritional assessment should help determine the type and aggressiveness of nutritional support required for an individual patient, which should be timely and cost effective.
It is generally agreed that malnourished patients are at greater risk of developing nutrition-related complications. This awareness has led to the development of the new field of nutritional assessment. The 1970s saw the introduction of nutrition indices which were used to assess the nutritional status of hospitalized patients (Blackbum et al. 1977; Buzby et al. 1980; Grant et al. 1981) . Approximately 20 years later, there is no consensus on the best method for the accurate assessment of nutritional status. The aim of the present paper is to identify the most relevant indices to measure in clinical medicine and to discuss the limitations of their use in the acute setting.
The most frequently used tests of nutritional status include dietary, anthropometric, biochemical and functional indices of nutritional status. It is important, and indeed is the skill of the nutritional care team (particularly the dietitian) to be able to evaluate these measurements, as many of them are affected by non-nutritional factors.
Screening for nutritional risk
Specific groups of patients have been studied and identified as being at risk of protein-energy malnutrition. Nutritional screening is now common in many clinical areas, and many tools have been developed for this purpose. There remains, however, a need for a published universally-acceptable validated screening tool. A study conducted by a working party of the British Association for Parenteral and Enteral Nutrition (Lennard-Jones et al. 1995) found that half of the 454 ward nurses and two-thirds of the 319 junior doctors questioned had asked patients about recent unintentional weight loss before admission to hospital. This survey led to the identification of four basic questions to be asked of patients on admission to hospital. The recommendations are that every patient admitted to hospital should be asked the following questions.
Have you unintentionally lost weight recently? Have you been eating less than usual? What is your normal weight? How tall are you?
On the basis of these questions, all patients should have been weighed and have their height measured. All answers and measurements should be documented in case notes, andthose patients considered to be at risk of nutritional depletion should be referred for specialist assessment and advice.
Many hospitals or clinical units have developed 'in house' tools for detection of at-risk patients. One such tool has been adopted as a national standard (Reilly et al. 1995) .
Measurement of nutritional status
'Nutritional status is the condition of the body resulting from the intake, absorption and utilization of food, as well as from factors of pathological significance. Nutritional status assessment usually includes anthropometric, dietary and biochemical measurement, clinical history and physical and other data ' (World Health Organization, 1973) .
Nutritional assessment allows measurement of changes in body composition variables and associated functional changes that adversely affect clinical outcome. The measurement of height and weight and derivation of BMI often relies on the willingness of staff to comply. The lack of compliance may be due to a lack of insight into the need to record such data. It may also be simply that the necessary equipment is not available in clinics or at ward level. Furthermore, equipment which is present may not be regularly calibrated or maintained. A study conducted for the British Association for Parenteral and Enteral Nutrition (Lennard-Jones et al. 1995) found that most of the nurses and doctors who were asked questions about the height and weight measurements of their patients had failed to measure them because they regarded them as unimportant. Of the wards surveyed 86 % had weighing scales, but only just over half the hospitals had a service contract for their maintenance.
Height
The accurate measurement of a patient's height depends on the availability of either a fixed or portable stadiometer. Inasurvey of the nutritional status of 500 patients, 200 were found to be undernourished. Of these, only thirty-one (15.5 %) had their height measured at a clinic visit and one patient had height recorded on admission (McWhirter & Pennington, 1994) . In many situations a patient will beasked his height and will report that of his army measurements, data often 50 years out of date! Approximately only 50 % of hospitalized patients will be able to have their height measured. An estimate of stature can be derived if it cannot be measured. One such highly correlated method for the estimation of height is knee height ( Table 1) . This is particularly useful in the elderly, those with severe spinal curvature or in patients who are unable to stand, and has been shown to be more accurate in these groups than arm span (Mitchell & Lipschitz, 1982) , with less interobserver variation (Chumlea et al. 1985~) . Knee height is measured with a caliper in the left leg with the knee bent at a 90" angle. Formulas are then used to estimate height in men and in women, with a 90 % error of approximately 80 mm in both men and women,
Weight
Actual body weight and percentage weight loss are probably the most important indices of nutritional assessment, the most readily obtainable marker of energy reserves. However, because weight also reflects total body water, interpretation of weight and its fluctuations becomes more difficult in the acute setting where there is a relative increase in total body water, such as in hepatic, renal and cardiac disease. Percentage weight change is the most commonly used dynamic measurement of nutritional status, with acute unintentional weight loss particularly associated with increased morbidity and mortality (Table 2) . Weight loss can easily be determined if a patient's before and after weight has been recorded. Difficulty arises when the preillness weight is unknown, bearing in mind that patients at nutritional risk have often already lost weight. Discrepancy between actual and recalled weight is likely (Pine et al. 1981); however, there is evidence that estimation of weight loss by patient recall is more useful than that obtained by using published ideal-weight tables (Morgan et al. 1980) . It is important, when assessing the importance of weight loss, that the composition, the rate and the cause of the weight loss are investigated. Percentage weight loss detects patients who were previously overweight but have unintentionally lost weight quickly. Such individuals may have lost mainly lean body mass (Garrow, 1980) .
BMI
Measurement of height and weight allows calculation of BMI, the most frequently used being the Quetelet index (weight (kg) divided by height2 (m2)). This was primarily developed as an indicator of overweight and obesity (Table 3) , although it is also a useful clinical calculation to determine body weight in relation to height. The normal range for BMI is 20-25kg/m2 (Gregory et al. 1990 ). Although it is not a sensitive indicator of protein-energy malnutrition, as it does not distinguish between depletion of fat and protein stores, it is recognized that individuals with a BMI of less than 20kg/m2 may be at risk of nutritional depletion. A limitation of its classification is that it may fail to identify developing depletion in subjects who have a BMI below 20 kg/m2. Interpretation is complicated in any subject with wasting diseases or those with exceptionally large muscle mass. Its use in anorexia nervosa has been advocated (Llewellyn-Jones & Abraham, 1984) . However, its use can also be criticized, as it assumes that everyone of the same height has the same ideal body weight within an acceptable range.
A formula for the calculation of BMI in amputees has been proposed (Tzamaloukas et al. 1994).
Anthropometric measurements
Data gathered from these relatively inexpensive easilyperformed tests can be used in two ways, either as a measure of change in body composition using serial measurements in an individual, with a baseline for reference, or in epidemiological studies where values are compared with tables of age-and sex-standardized values. Unfortunately, the accuracy of these relatively simple measurements can be compromised by a number of errors in technique. The standard tables used for comparison must be used with caution, as many were developed using narrowly-defined healthy populations. The problem with using serial data for comparison is the variance in individual measurements. The validity of skinfold measurements and mid-arm circumference (MAC) is enhanced when the measurements are carried out by skilled staff. In experienced hands, the clinical use of mid-arm muscle circumference (MAMC) and triceps skinfold thickness (TSF) to estimate stores of muscle protein and fat compartments in the mid-arm is a useful component of nutritional assessment. It is the accessibility of the upper arm which makes them useful techniques for the assessment of severe protein-energy malnutrition. Both may be used in patients who are immobile or too ill to weigh, or have fluid imbalance making weight difficult to rely upon. Changes in measurements are slow, but it is useful to monitor the MAC and TSF of patients who are on long-term nutritional support in order to assess efficacy. The use of these measurements is based on the assumptions that the arm and muscle compartment have a circular cross-section and there is a symmetric distribution of fat around the arm and a constant value for bone area : muscle area (Heymsfield et al. 1984) . Although direct measurement of fat, bone and muscle tissue by computed tomography has shown that these measurements have an error of 5-15 % (Heymsfield el al. 1982b) , this degree of potential error is of little clinical significance.
The first use of upper arm anthropometry to identify protein-energy malnutrition in hospital patients revealed a prevalence of 50 % in surgical (Bistrian et aZ. 1974) and 44 % in medical patients (Bistrian et aZ. 1976) . At the time the only standard data for comparison were those of Jelliffe (1966) . More recently, a prevalence value of 40 % clinical malnutrition has been identified (McWhirter & Pennington, 1994) using more recent population data for the age range 18-74 years (Bishop et al. 1981) and for the elderly (Burr & Phillips, 1984) . Clinically, the interpretation of results is carried out using the definition of protein-energy malnutrition classified by percentile (Gray & Gray, 1976) .
Several sites can be used for the measurement of fat stores. The triceps, biceps, subscapular and suprailiac crest are the most commonly used. Four-site anthropometry can be used to measure body composition by calculating body fat percentage (Durnin & Womersley, 1974) . However, in clinical practice the triceps is the most Skinfold thickness.
https://doi.org/10.1079/PNS19990006 accessible site for a single indirect measurement of body fat. The measurement of TSF is taken on the upper nondominant arm posterior surface, with the patient standing with arm hanging loosely by the side during measurement.
The observer grasps a vertical pinch of skin and subcutaneous fat between the thumb and forefinger, lOmm above the mid-point mark. The skinfold is gently pulled away from the underlying muscle tissue, and the caliper jaw is placed over the skinfold at the mid-point while maintaining grasp of the skinfold. Three consecutive readings are taken to the nearest 1 mm 2 or 3 s after applying the caliper. Intra-examiner and inter-examiner error can occur when measuring skinfolds. This is particularly difficult in subjects with fat, easily-compressed tissue (Lukaski, 1987) . Intra-examiner errors are more likely to occur when repeated measurements on the same subject fail to agree.
These are due to the fatness of the subject, the level of experience of the examiner and the skinfold site itself (Lohman, 1981) . Many hospitalized patients are unable to stand, and so detailed methodology for the measurement of the triceps in the recumbent patient has been published (Jensen, 1981) . It is possible to measure MAC circumference and TSF accurately in the supine subject without significant systematic differences between standing and recumbent measurement (Chumlea et al. 1985b) . Interexaminer errors, where two or more examiners measure a site, are usually larger, but with experience can be reduced to within 2 mm (Burkinshaw e f al. 1973).
MAC is measured with a nonstretch plastic tape-measure at the mid-point of the upper arm between the acromion process and the tip of the olecranon.
Mid-arm muscle circumference. The measurement of the circumference of the arm (MAC) at the same point that the TSF is measured is used to derive the MAMC using the following formula (Heymsfield et al. 1982~) :
Results are compared with population-based standards classified by percentile. The CV for the measurement ofMAMC is less than that for TSF, but the problems associated with its measurement are similar.
Anthropometry in the clinical setting. Interpretation of nutritional assessment in disease states may be difficult. Protein-energy malnutrition is common in end-stage liver disease (Hehir et al. 1985) . There is a lack of sensitivity provided by individual nutritional indices: percentage ideal body weight was shown to be less than 85 % of standard in most patients, reflecting increased total body water, mean TSF measurements were 49 % of standard and MAMC were 78 % of standard, and mean serum albumin was 27gA. Measurement of MAMC was the most sensitive marker. In a survey of fifty-four patients with cancer cachexia, most had a creatinine:height index of < S O % of standard, 42 % had TSF <80 % of standard and 23 % had MAMC <80 % of standard, as well as low serum albumin concentrations (Nixon et al. 1980). Creatinine:height index was considered to be the most sensitive marker. It has been demonstrated that patients with chronic renal failure suffer from nutritional depletion. In a study of forty-three insulin-dependent diabetic patients on haemodialysis or peritoneal dialysis,
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MAMC was < 5th percentile in almost half, 26 % of patients had body weights c 85 % of ideal, and serum albumin was within normal range (Miller el aZ. 1983). Interpretation of nutritional assessment requires knowledge of the body's response to injury as well as knowledge of the individual patient's disease state.
Body composition assessment
Determination of body composition provides insight into which components of the body are affected or altered during illness and change in nutritional status. Fat is a dispensable tissue, but in human subjects protein is not, therefore some determination of body composition is useful, particularly for patients on long-term nutritional support. There has been an enormous interest generated in the clinical measurement of body composition in recent years. In 1996 alone there were more than 400 scientific reports, 3900 papers and eighteen books published relating to body composition (Heymsfield et al. 1997) . Currently-available in vivo body composition methods are 'indirect'. The body component of interest cannot be weighed (e.g. fat-free body mass), but may be derived from the measurement of another component (e.g. total body water). Regression analysis is then used to develop prediction equations which can then be used in cross-validation of a new subject group.
The techniques used are difficult to perform in the clinical situation and are most often reserved for the research and laboratory situation. More recently 'bed-side' methods have been developed. One of these is bioelectrical impedance analysis (BIA). BIA is safe and non-invasive (Lukaski, 1986) . It is convenient to use by being easily portable and inexpensive compared with direct body composition techniques. The technique measures the impedance of the body to a flow of a weak electrical current (800 FA, 50 kHz), assumed to be proportional to the square of the height of the subject, divided by its volume. The resistive component of body impedance between the right wrist and right ankle is then measured to the nearest 1 Q. The lowest resistance value for an individual is used to calculate the conductivity (height2/resistance). From the impedance, total body water and fat-free mass are calculated. Total body water is assumed in the healthy individual to be 72-74 % of the fat-free mass (Panaretto, 1968) . The equations for the normal population have been widely used and validated (Lukaski et al. 1985) . However, as the technique assumes a steady hydration state, it has been suggested that the method is invalid in any clinical state which may alter the hydration status (Khaled et al. 1988) . The sick or malnourished patient is affected by water and electrolyte disturbances, therefore the body composition is likely to be significantly different from that of the normally-nourished patient. BIA is also likely to be inaccurate during the refeeding of the severelymalnourished patient. The precision of predicting fat-free mass from BIA is enhanced by using specific equations for groups of populations that are homogenous in terms of age, sex and physiological status.
Attempts have been made to cross-validate BIA in several populations with medical conditions. BIA cannot answer questions related to the clinical management of a patient, nor can these measurements affect clinical outcome.
These are potential areas of clinical research. BIA was found to be unreliable in patients with end-stage renal disease for estimation of lean body mass (Kerr et al. 1996) , although it has opportunities for non-invasive assessment of fluid volume and its distribution (Lukaski, 1997) . Previous workers had shown CV below 4 % and suggested BIA as a reliable nutritional assessment method in haemodialysis patients (Cherlow et al. 1995) . Values for body cell mass did not change in cirrhotic patients with ascites following paracentesis, therefore concluding that in this group of patients, anthropometry was the preferable nutritional assessment method (Cabre et al. 1995) . It has been suggested that BIA is a useful adjunctive method for evaluation and monitoring of nutritional status of critically-ill patients (Robert et al. 1993) . BIA has also been found to correlate well with the 2H dilution method in patients with cystic fibrosis (Borowitz & Conboy, 1994) and may be useful as a predictor of progressive undernutrition and poor growth in cystic children (Quirk et al. 1997) . General surgical patients have been investigated (Fearon at al. 1992), as have malnourished patients with Crohn's disease (Royal1 et al. 1994 ). Prediction equations from validation work carried out on a population over the age of 60 years have been published (Deurenberg et al. 1989) .
Although BIA has been promoted by several manufacturers as having the ability to determine body composition i n a wide variety of clinical groups, such as the obese, intensive care, renal and diabetic patients, it is important to be wary of these results. There are significant errors associated with the use of the method in patients with disturbed fluid or electrolyte balance (Khaled et al. 1988) . The loss of body tissue and the accumulation of extracellular fluid will lead to a high estimation of total body water, hence a high assessment of fat-free mass and a low estimation of fat mass. Thus, there remains a need for research to determine the validity of BIA in patients who are malnourished or undergoing nutritional therapy. The manufacturers' software prediction equations should be used with caution, as they are based on normal volunteers and therefore may be inappropriate for use in the clinical setting.
Biochemical assessment
There is no single universally-accepted objective biochemical marker of nutritional status. The indications and limitations of the commonly-used biochemical indices of nutritional status such as albumin and pre-albumin, transfemn and retinol-binding protein have been reviewed (Benjamin, 1989) .
Serum albumin was one of the first biochemical markers of nutritional status to be used. Its use as a nutritional marker has arisen from the confusion with its use as a prognostic indicator, for which there is strong evidence (Anderson & Wochos, 1982) . Protein-energy malnutrition causes a decrease in albumin synthesis rate (Fleck et al. 1985) . Albumin has a very long half-life of 21 d, responding slowly to altered protein intake. In the classic Minnesota experiment (Keys et al. 1950) , after 24 weeks of semistarvation, serum albumin concentrations had only fallen by 10 % and the total circulating albumin by 2 %. It was concluded that the drop in circulating plasma concentrations Albumin, commonly seen in chronic diseases are not due to simple undernutrition. Normal albumin and serum protein concentrations are found in children suffering from marasmus. However, children with kwashiorkor have low albumin concentrations, the mechanism for which is unknown, but may be a reflection of the fact that oedema is present and therefore there is a dilution effect on plasma albumin concentrations (Gray & Meguid, 1990) . These children often have infections which may also contribute, as albumin is an acute-phase protein reflecting the illness of the patient. Low concentrations have also been correlated with increased morbidity and mortality in hospital patients and longer hospital stays (Ingenbleek et al. 1975; Dreblow et al. 1981) .
The usefulness of serum transfemn has also been extensively investigated as a protein marker of nutritional status (Ingenbleek et al. 1975; Galina et al. 1987) . It is synthesized by the liver and has a much smaller body pool than albumin. It is sensitive to protein status and has a shorter half-life (8-10d). Its main function is to bind and transport Fe. It is therefore affected by Fe status. Fe deficiency results in an increase in hepatic synthesis, and consequent low concentrations are seen in many inflammatory states, liver disease, exogenous protein loss such as the nephrotic syndrome, and haemolytic anaemia. Its usefulness in nutritional assessment is limited, since concentrations are affected by the acute-phase response. It may be useful in epidemiological studies, but less so in individual patients.
Thyroxine-binding pre-albumin. Pre-albumin has a shorter half-life than albumin (2d). It is synthesized in the liver and has a very small pool size. Pre-albumin responds acutely when energy andor protein intakes are low. Its usefulness as a marker of nutritional status has been investigated because of its rapid response to nutritional therapy (Carpentier et al. 1982) . This sensitivity means that it is more likely to be an indicator of recent dietary intake than an accurate measure of nutritional status (Farthing, 1983) . As it is also sensitive to inflammation, serum concentrations decrease dramatically because of the inhibition of protein synthesis.
Retinol-binding protein is also produced by the liver and has an extremely short half-life (12 h) and is present in very low serum concentrations. As it is responsible for the transport of vitamin A, it is affected by vitamin A deficiency as well as hyperthyroidism, Zn deficiency, liver disease and the acute-phase response. Although it has been investigated and used as a nutritional marker, it is present in very low concentrations and is technically difficult to measure. Retinol-binding protein is similar to pre-albumin in that it responds to recent dietary intake rather than being a marker of nutritional status (Shetty et al. 1979) .
Insulin-like growth factor-I. The insulin-like growth factors (IGF) or somatomedins are a family of lowmolecular-weight peptides, produced by the liver. They are controlled by growth hormone, acting as regulators of cell growth. A number of studies have suggested that IGF-1, one of the somatomedins which has a half-life of a few hours, may be a useful objective indicator of nutritional status. Themechanism for the reported fall in concentration in malnutrition is as yet unknown; it may be simply a reflection
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of the general decrease in protein synthesis which accompanies malnutrition. Unlike albumin and other markers, it is thought to be unaffected by the acute-phase response, and may therefore be a more accurate reflection of nutritional status independent of hsease activity. This assumption was the basis for a study by Unterman et al. (1985) . The IGF-1 levels of thirty-seven malnourished patients were compared with conventional nutritional indices (albumin, transfemn and lymphocyte count). IGF-1 correlated with each ( P < 0.02) and levels rose in six patients who were provided with nutritional support. IGF-1 has been evaluated as a nutritional index by comparing plasma concentrations with albumin, transferrin and body composition variables (total body water, total body Na and total body K) in eighteen patients who were malnourished following bilio-pancreatic bypass (Minuto, 1989) . These patients were not suffering from any inflammatory response or tumour activity, and so low concentrations of IGF-1 were attributed to malnutrition alone. There was significant correlation between nutritional status measured by albumin, transfemn and body composition markers in these patients. Poor correlation was found when IGF-1 was used as a static marker in patients in whom malnutrition was determined by anthropometry (McWhirter ef al. 1995) .
Functional assessment
Grip strength. Measurement of muscle function is important in the assessment of nutritional status, but the laboratory methods of assessing this are not suitable for practice in the acute setting. Malnutrition results in reduced muscle function, which may be reversed during nutritional support, although measurement of nutritional indices may take longer to improve (Lopez et al. 1982) . Maximum voluntary grip strength measured using a dynamometer is a useful functional measurement. Grip strength is related to wholebody muscle mass assessed by creatinine excretion, limb muscle circumference and anthropometry (Hunt et al. 1985) . Specificity and sensitivity are improved if age-and sex-standardized values are used for comparison. A grip strength of less than 85 % of standard-for-age and -sex could be evidence of muscle protein depletion (Webb et al. 1989) . Hand-grip strength has been shown to be a useful test of skeletal muscle function and of malnutrition associated with post-operative complications (Klidjian et al. 1980) . It cannot be used in patients with some disabilities, e.g. arthritis, critically-ill or in-patients who have been prescribed muscle relaxants. Up to 10 ?h of patients in the acute setting may be unable to comply with dynamometry (McWhirter, 1995) . It may be useful in patients receiving long-term nutritional support.
Summary
Malnutrition in hospital is often unrecognized because nutrition is not a priority. If there are no doctor's orders to measure a patient's height or weight it is often not done, and lack of the necessary equipment and necessary skills needs to be addressed. Once the problem of data collection is dealt with, there needs to be an action plan of appropriate nutritional care, and follow-up measures taken to evaluate the effect of the nutritional support provided.
Simple bedside techniques of measuring nutritional status should be used to determine those patients at risk of developing nutrition-related complications, in order to reduce the incidence of pre-and post-surgical complications and mortality. Assessment of nutritional status combined with a plan for nutritional care of those at risk would be beneficial and cost effective.
The ideal nutritional assessment should be relatively inexpensive, minimally invasive, and the results should be accurate and reproducible. Measurements such as height, weight and BMI, skinfold thickness and upper arm muscle circumference are simple, quick, cheap and non-invasive methods of estimating weight-for-height, subcutaneous fat and somatic protein stores.
In the future, research may provide us with an optimal highly specific and sensitive cost-effective nutritional assessment tool which will allow accurate determination of nutritional status, and thereby enable quick and appropriate decisions to be made on the provision of nutritional support.
